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1

This invention relates generally to fluid dis-
placement mechanisms, and more particularly to
pumps, compressors and similar devices,

An object of the invention is to provide a de-
vice for developing fluid pressure in fluid circu-
lating and static systems, which is characterized
by high volumetric efficiency; simplicity of con-
struction with a minimum number of parts; de-
pendable operation with negligible maintenance
over extended periods of time; automatic pres-
sure Iubrication of its working parts to reduce
wear to a minimum; and freedom from leakage
of lubricant and the fluid being pumped.

Another object of this invention is to provide
a fluid displacement device of the above de-
scribed character whose fluid-tight seal for the
operating or drive shaft of the device is arranged
at the low pressure side thereof so as to obviate
the present common failure of this type of shaft
seal which is required to be installed at the high
pressure side of various devices heretofore pro-
posed.

A further object of the invention is to provide a
fluid displacement device in which any fluid and

lubricant which may reach the shaft seal, will be :

collected to effect its return to the lubricant res-
ervoir of the device.

Still another object of the invention is to pro-
vide a fluid displacement device, which, in its
more specific aspect, includes a piston having a
peripheral working surface and being mounted
on a cam of the operating shaft, with the axis
of the piston eccentrically related to the axis
of such shaft and with the piston compelled to
oscillate through a predetermined angle about
an axis eccentrically related to the shaft axis, as
the piston is driven by the cam, to the end of
effectively dampening mechanical vibration re-
sulting from the eccentrically mounted unbal-
anced piston, and with the piston operatively re~
lated to an induction port to control same in a
manner to admit fluid to a working chamber be-
tween vanes riding on the periphery of the piston,
for pumping of fluid from the low pressure side
of the device through the working chamber,

A still further object of the invention is to
provide a fluid displacement device whose work-
ing parts as above described are exposed to the
cooling effect of gas entering the low pressure
chamber of the device, whereby to obviate any
‘and all eXtraneous cooling means for the work-
ing parts and yet insure a cool running condition
of ‘the device irrespective of continuous and sus-
tained operation. ‘

With these and other objects in view, the in- -

5

10

15

30

35

40

45

50

2

vention resides in the combinations, arrange-
ments and functional relationships of - elements
25 set forth in the following specification and
particularly pointed out in the appended claims.

In the accompanying drawings,

Figure 1 is a longitudinal axial sectional view
of one form of fluid displacement device embody-
ing this invention;

Figure 2 is a transverse sectional view taken
cn the line 2—2 of Figure 1;

Figures 3 and 4 are views similar to Figure 2
and illustrating positions of the piston progres-
sively advanced from that shown in Figure 2;

Figure 5 is a reduced scale view of the fluid
displacement device in front elevation with a por-
tion of the housing in section to expose interior
mechanism;

Figure 6 is a fragmentary detail sectional view
taken on the line 6—6 of Figure 4; and

Figure 7 is a diagrammatic view illustrating
movements of the piston.

Referring specifically to the drawings, the in-
vention in its present embodiment comprises a
housing H composed of a support 10 and a cover
t't, the support being in the form of a disk, and
the cover being a cup having a flange {ia re-
ceiving bolts 12 which pass through the support
to rigidly secure the latter and cover together
for co-action in defining a low pressure chamber
{2 having an inlet 14 for fluid to be circulated by
the device.

The support 19 is provided eccentrically thereof
with a hub 1§ supporting a bearing 16 in which
is rotatably mounted one journal 1T of an op-
erating or drive shaft 18 whose other journal 18
is rotatably mounted in a second bearing 20 sup-
ported in the hub 21 of a bearing member 22.
Cap screws 23 pass through the bearing member
22 and through a stator member 24, and are
threaded into the support 18 to rigidly secure
such members to the support with the bearing
member spaced from the support by the stator
member, and the confronting flat surface 25 and
26 (Figure 1) of the respective members in par~
allelism and perpendicular to the axis of the
shaft 18.

Fixed to or formed integral with the shaft {8
between its journals I7 and 19 is a cam 30 in the
form of an eccentric disk whose axis is eccen-
trically related to the shaft axis, and whose
width or face is such as to provide a working
fit between the surfaces 25 and 28. A piston 3!
in the form of a disk having a peripheral work-
ing surface 32 is also provided with a central bore
33 receiving the cam so as to mount the piston
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thereon for movement eccentrically by the cam
in a cireular path about the axis of the shaft 18
as a center.

The stator member 24 is generally segmental,
and more specifically semi-circular in plan to
provide an internal annular working surface 35
whose center is coincident with the axis of the
shaft 18. Vanes 36 and 37 are mounted in radial
slots 38 and 39 respectively, in the stator mem-
ber 24, and are urged by coil springs 40 and &t
into wiping engagement with the peripheral work-
ing surface 32 of the piston 31. The springs 40
and 41 are interposed between the vanes and re-
movable plugs 42 and 43 screwed into the sbator
member 24 and provided with breather passages
44 and 45 which prevent air pressure from being
built up behind the vanes as the latter work in
the slots 38 and 39.

The piston 31 and vanes 36 and 37 are of such
width as to have a working fit befween the sur-
faces 25 and 26, and co-act with the support {8,
bearing member 22 and stator member 24 to de-~
fine ‘a working ‘chamber 58 having an inlet &i
and an outlet 52. 'The inlet 51 is in the form of 2
piston-~-controlled port (Figures 1 and 5) in the
bearing member 22, communicating with a duct
5{a in the member, to which is connecied one end
of an induction pipe 5ib, the other end of which
is co-axially related to and slightly spaced from
the inlet 14 of the low pressure chamber {3, all
to the end of protecting the port §i against the
entry of lubricant from the chamber {3 with the
fluid being pumped.

The outlet 52 is located in the sfator member
24 adjacent the vane 37 and is controlied by an
outwardly opening check valve 53 normally urged
to close the outlet by a spring 54 arranged in a
chamber 55 and bearing against the valve and
against a removable plug 58 screwed into the

chamber. From the chamber 55 lead registering ¢

passages 57 and 58 (Figure 1) in the stator mem-
ber 24 and support 10, respectively, through which
fluid is forced from the working chamber 58 into
a pipe 59 which can form part of a fluid circulat-
ing or delivery system.

The piston 31 is provided with a radial slot €8
slidably receiving a guide member 61 in the form
of a rectangular metal block having a bore 82 re-
ceiving the shank of a pin &3 reduced and
threaded at one end 64 and provided with a head
65 at its other end. The pin is rigidly screwed
into a bore 6§ in the support i0 and mounts the
guide member 61 for pivotal movement about an
axis parallel to and eccentrically of the axis of
the shaft 18 so as to control movement of the pis-
ton 31 on the cam in a manner to be later de-
scribed.

In practice, the low pressure chamber 3 is
supplied with lubricant whose level is approxi-
mately indicated in Figure 4 so that the lower
portion of the piston is immersed in the liguid.
Lubricant from this supply is automatically de-
livered to working parts and surfaces of the de-

vice, and to this end the portion of the slot &8 -

between its closed inner end and the guide mem-
ber 61 constitutes a pump chamber having an
inlet port 10 controlled by the guide member,
and an outlet port 171 adapted to register at a
predetermined position of the cam 20 in the cycle
of operation, with a radial passage 12 in the cam,
communicating with an axial passage 13 in ths
shaft i8. Lateral passages 14 and 75 in the shaft
18 lead from the axial passage 13 to circumier-
ential channels 78 and: 719 in the bearings {5 and
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4
20, for the distribution of Ilubricant to all work-
ing parts.

The guide member 61 functions as a piston
so as to provide a pump operable to draw lubri-
cant from the low pressure chamber {3 through
the inlet port 10 into the slot 88 when the port is
momentarily uncovered by the guide member, fol-
lowing which the guide member closes the in-
let port and forces the ¢harge of Iubricant from
the slot 68 through its outlet port 7 into the
radial passage 72 which registers with such out-
let port at the proper time, and whose commu-
nication with the outlet port is prolonged by s cir-
cumferential extension 85 of the passage T2 as
shown in Figure 3.

The outer end of the shaft 18 passes through
a shaft seal (Figure 1) comprising a chamber 23
surrounding the shaft 18 in the outer end portion
of the hub 15 and freely receiving an elastic
sealing member 91 mounted on the shaft in a
metal cup 92 and urged by a coil spring §3 in one
direction o maintain an annular bearing surface
94 on the cup in engagement with an annular
bearing surface 95 in a gland nut 86 threaded at
87 on the hub 15 and freely receiving the ghaft.
The spring 93 is interposed between thrust wash-
ers 98 and 99, one of which seats against a shoul~
der 180 on the shaft 18, and the other of which
seats against the sealing member 81 to press the
latter into sealing engagement ‘with the shaft.
Any lubricant which reaches the chamber 89 is
prevented from accumulating therein by the pro-
vision of a passage 101 which places the chamber
98 in communication with the low pressure cham-
ber 13 for the return of accumulated lubricant
thereto, thus augmenting the action of the seal in
preventing leakage of Tubricant from the housing
H around the shaft 18. :

The operation of the invention is as follows:

Let it be assumed that the inlet {4 and the out-
let pipe §9 are respectively connected to the low
and high pressure sides of a refrigerator system
for the compressing and circulation of & refrig-
erant therein by the device. “With the working
parts of the device in the positions shown in
Pigure 2, and with the shaft 18 being driven in
the counterclockwise direction .of the arrow by
an electric motor or other prime mover (not
shown) , movement of the piston 31 from the posi-
tion shown in Figure 2-to the position shown in

Pigure 3 wherein the working chamber 5§ has

reached its maximum capaeity, has created a par-
tial vacuum in the working chamber $o that as
the piston yncovers the port 51 as shown in Fig-
ures 1 and 5, fluid from the low pressure cham-
ber 12 will be admitted direetly from the inlet 14
to the working chamber so as to protect the port
51 against the entrance of lubricant with the finid
being pumped.

As movement of the piston 31 from ifs posi-
tion of Figure 3 continues, the charge of fluid in
the working chamber 50 will be compressed by the
piston as shown in Figure 4, so as to he foreed
through the outlet 52 past the valve 52, thus com-
pleting the cycle of operation which takes place
during each revoliition of the shaft 18.

"It ‘'will be clear that the motion imparted to
the piston 31 by the combined actions of the eam
30 and guide mémber 61 causes a point on the pe-
ripheral surface of the piston to travel in the
generally oval path B as shown in Figure 7, so
that the period: of vibration of the: eccentrically
mounted piston will be broken up and thus ma-
terially dampened so as to contribute to:a smodth
running mechanism.
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It will be noted that the shaft seal is subjected
only to low pressure due to the fact that the low

the suction side of the unit. The only path of
leakage for high pressure fluid from the working
chamber 58 is between the walls 25, 28 past vanes
36 and 837. Any pressure which might escape from
the working chamber 58 returns to the suction
side of the unit into the low pressure chamber 12
and is repumped, so that a low pressure condi-
tion is maintained in the chamber (3 at all times
during operation of the pump. Thus, the fluid
sealing efficiency of the shaft seal is maintained
at a maximum, and premature failure of the shaft
seal as installed at the high pressure side 6f pumns
heretofore proposed, is avoided.

Furthermore, it will be noted that as the work-
ing parts of the machine are all located in the
low pressure chamber {3, they are e2posed to the
cooling effect of the fluid returning to the low
pressure chamber through the inlet 4, thus
eliminating the need for a cooling system for
these parts, and protecting the parts against
overheating irrespective of sustained and esn-
tinuous operation of the machine.

I claim:

1, In mechanism of the class described, a hous-
ing defining a low pressure chamber having s
fluid inlet; a shaft journaled in the housing; s
fluid-tight seal through which said shaft projects
into the chamber so as to subject said seal only
to the low pressure which exists in said cham-
ber; a piston in said chamber oparatively con-
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nected to the shaft for actuation thereby; means

co-acting with only a portion of the piston to
define a segmental working chamber having an
outlet for compressed fluid, with the remain-
Ing portion of the piston within the low pressure
chamber; and means operable in response to ac-
tuation of the piston to cause the latter to pump
fluid from the low pressure chamber through tha
working chamber.

2. In mechanism of the class described, s hous-
ing defining a low pressure chamber having an
inlet; one wall of said housing having a bearing;
a bearing member in said chamber; a segmental
stator member spacing said bearing member from
said wall; a shaft journaled in said bearing and
bearing member; a cam on said shaft having an
axis eccentrically related to the shaft axis; a piston
having a peripheral working surface and mount-~
ed on said cam between said wall of the housing
and the bearing member for co-action therewith
and with the stator member in defining a seg-
mental working chamber; means co-acting with
the piston to prevent its rotation about its axis
and compelling oscillatory movement of the pis-
ton about a second axis diametrically opposite to
said working chamber and offset from the shaft
axis, when the piston is driven by the cam; and
means co-acting with the piston by which the lat-
ter effects pumping of fluid from the low pressure
chamber through the working chamber.

3. In mechanism of the class described, a hous~
ing defining a low pressure chamber having an
inlet; one wall of said housing having a bearing;
a bearing member in said chamber; a segmentsl
stator member spacing said bearing member from
said wall; a shaft journaled in said bearing and
bearing member; a cam on said shaft having an
axis eccentrically related to the shaft axis; a pis-
ton having a peripheral working surface and
mounted on said cam between said wall of the
housing and the bearing member for co-action
therewith and with the stator member in defin-
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6

ing a segmental working chamber; means co-aat-
ing with the piston to prevent its rotation about
its axis and compelling oscillatory movement of
the piston about a second axis offset from the
shaft axis, when the piston is being driven by
the cam; vanes slidably mounted in the stator
member and urged intc engagement with the
peripheral surface of the piston, to define the
ends of said working chamber, and bevond which
vanes the piston is exposed in the low pressure
chamber for the free circulation of low pressure
fluid therein around the piston; the bearing
member having a port eommunicating with the
low pressure and working chambers and con-
trolled by the piston to admit fluid from the low
pressure chamber to the working chamber for
compressing by the piston; and a valve-controlled
outlet for the working chamber through which
compressed fluid is forced by the piston.

4. In mechanism of the class described, a hous-
ing defining a low pressure chamber having a
fluid inlet; a shaft journaled in the housing and
having a cam in said chamber; a piston having
a peripheral working surface and mounted on said

‘cam for movement of the piston in a circular path

eccentrically of the shaft axis; the piston having
a slot; a guide member mounted for pivotal move-
ment about an axis offset from the shaft axis
and working in said slot for co-action therewith
in preventing rotation of the piston about its axis
while rendering the piston free to move towards
and away from said second axis; means co-acting
with the piston to define a segmental working
chamber in which suction and pressure are alter-
nately induced during movement of the piston
while leaving' the major portion of said piston
disposed in the low pressure chamber for the flow
of the low pressure fluid therein around such
portion of the piston; and means whereby fluid
will be pumped from the low pressure chamber
through the working chamber by the piston dur-
ing its movement.

5. In mechanism of the class described, a hous-
ing defining a low pressure chamber having a
fluid inlet; a shaft journaled in the housing and
having a cam in said chamber; a piston having a
beripheral working surface and mounted on said
cam for movement of the piston in a circular
path eccentrically of the shaft axis; the piston
having a slot; a guide member mounted for piv-
otal movement about an axis offset from the shaft
axis and working in said slot for co-action there-
with in preventing rotation of the piston about
its axis while rendering the piston free to move
towards and away from the second said axis;
means defining a segmental working chamber
and including angularly spaced vanes urged into
engagement with the periphery of the piston,
with the portion of the piston beyond the ends
of the working chamber being disposed in said
low pressure chamber; means defining a port
controlled by the piston to admit fluid from the
low pressure chamber to the working chamber for
-compressing by the piston; and a valve-controlled
-outlet through which compressed fluid is forced
from the working chamber by the piston.

6. In mechanism of the class described, a hous-
ing defining a low pressure chamber having a
fluid inlet; a shaft journaled in the housing and
having a cam in said chamber; a piston having
a peripheral working surface and mounted on said
cam for movement of the piston in a circular path
eccentrically of the shaft axis; the piston having
a slot; a guide member mounted for pivotal

“movement about a fixed axis offset from the shaft
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axis and working in said slot for co-aetien there-
with in preventing rotation of the piston about its
axis while rendering the piston free to.1move {o-
wards and away from the second said axis; means
defining a working chamber of segmental -form
in which a corresponding portion of the pisfon

operates during its aforesaid movements to pump

fluid from the low pressure chamber through the
working chamber, while leaving the remalning
portion of the piston clear of-the working cham-
ber and exposed to the low pressure in-said low
pressure chamber; said piston having-a lubricant

‘inlet’ disposed to be submerged in lubricant in

the low pressure chamber, and placing-the lat-
ter in communication with said piston slot under

the control of said guide member; the piston be~

ing provided with a lubricant outlet from said
slot; said shaft having a lubricant passage adapt-
ed to place said outlet in communication with the
journal surfaces of said shaft for the delivery of
lubricant thereto in response to a pumping ac-

tion created by said guide member. in said slot.

7. In mechanism of the class deseribed, a sup-
port having a bearing; a cover co-acting with the

support:to define a low pressure chamber having

a Auid inlet; a bearing member; a stator mem-

_ber; means securing said members to the support

with the stator member spacing the bearing mem-
ber from the support; a shaft journaled. in:the
bearings of the support and bearing member; 2
cam on the shaft spanning the space between
the support and hearing member; -a piston bav-

.ing & peripheral working surface and mounted on

said cam; vanes slidably mounted in said stator

.member . and normally urged into engagement

with the periphery of the piston.for. go-action

‘with the latter, the support, and said members, in

10

defining a working chamber having an arcuate
working surface of segmental form leaving the
major portion of the piston clear of the work-
ing chamber and exposed to the low pressure in
said low pressure chamber; the piston having a
slot; a guide member pivotally mounted on the
support and operating in said slot to prevent
rotation of the piston ahout its axis as the pis-
ton is driven by the cam; means defining a port
through which fluid from the low pressure cham-
ber is admitted to said working chamber for com-

pressing by the piston; and means defining an

outlet through which fluid compressed by the
piston is forced from said working chamber.
JOHN O. PORTEQUS.
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